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HistologyAbstract Background: Acute appendicitis is a disease of the young presenting in children and early
adolescents although no age group is exempt. It is the most common cause of acute surgical abdomen
worldwide. This clinicopathological study aims to determine the various lesions of the surgically
removed appendix in our centre and if any, changing trend in this lesion in our environment.
Method: A retrospective study was undertaken to review the histopathology reports of all appendi-
cectomy specimens submitted to the Department of Pathology of the Asokoro District Hospital,
Abuja; Nigeria from November 2009 to October 2012 Patient’s biodata, clinical signs and symptoms
were extracted from the request form.
Result: A total of 293 appendices were received during the 3-year study period constituting about
10% of total specimens. The male to female ratio was 1:1.3 with a mean age of 26.33 ± 11.39 years.
Acute appendicitis was found in 81.2% of our cases while other lesions constitute 14.7% and nega-
tive appendectomy occurred in 4.1% of the cases. No mortality was recorded.
Conclusion: The ﬁndings in this study compared favourably with those of our environment and in
the developed world although acute appendicitis in this study showed slight female preponderance.
ª 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights
reserved.1. Introduction
The diagnosis of acute appendicitis is most commonly a clini-
cal one; many patients present with a typical history and exam-
ination ﬁndings. The cause of acute appendicitis is unknown
but is probably multifactorial; luminal obstruction and dietaryand familial factors have all been suggested.1–3 Appendicec-
tomy is the treatment of choice and is increasingly done as a
laparoscopic procedure.2 Acute appendicitis is a disease of
the young presenting in children and early adolescents
although no age group is exempt. It is the most common cause
of acute surgical abdomen worldwide and its incidence varies
with geographical location.3
In the United States, a crude estimate of the incidence of
acute appendicitis is 11 cases per 10,000 population.4 Studies
have shown acute appendicitis to be more common in the
whites than non whites.5 Appendicitis is the most common
abdominal emergency and accounts for more than 40,000 hos-
pital admissions in England every year.6
Table 2 Distribution of cases according to histological
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with varying reports of average annual frequencies ranging
from 22.1 to 49.8 new cases but in other African countries,
annual frequencies are relatively higher ranging from 22.9 to
129 new cases per 100,000 persons.7–12 Clinicopathological
studies of appendiceal lesions on the African continent are rel-
atively few and this study was conducted to determine the var-
ious lesions of surgically removed appendix in our centre and
compare our ﬁndings with other studies elsewhere.
2. Materials and methods
A retrospective study was undertaken to review the histopathol-
ogy reports of all appendicectomy specimens submitted at the
Department of Pathology of the Asokoro District Hospital,
Abuja; the capital city of Nigeria from November 2009 to
November 2012. The number of cases/year for the 3 years was
93, 95 and 105, respectively. Our laboratory is a referral centre
for 12 other government district hospitals and private hospitals
in the Federal Capital Territory and its environs. The Federal
Capital Territory is an urban community with a population of
1,405,201 people (2006 census). Patient’s biodata, clinical signs
and symptoms were extracted from the laboratory request
form. Routine haematoxylin and eosin (H&E) staining and
where necessary histochemical studies were carried out. Alcian
blue/Periodic Acid Schiff stain was done for a case of suspected
mucocoele. The data were analysed in terms of frequency, age
and sex distribution, nature of clinical signs and symptoms as
well as histological characteristics of pathologic lesions (nor-
mal, acute appendicitis with or without peritonitis, lymphoid
hyperplasia, eosinophilic appendicitis and schistosomal appen-
dicitis) using the SPSS version 17. The data for these patients
were presented in tables and ﬁgures.
3. Result
A total of 293 appendices were received in our laboratory dur-
ing the 3-year study period constituting about 10% of total
specimens. The annual incidence is 8.4 per 100,000 population.
There were 128 males and 165 females constituting a male to
female ratio of 1:1.3. The age range of patients in this study
is 3–57 years with a mean of 26.33 ± 11.39 years.
3.1. Age and sex distribution
The age and sex distribution of the patients is shown in Table 1.
The peak age of occurrence in this study is 20–29 years closely
followed by 10–19 year age group both constituting over 60%Table 1 Distribution of cases according to age groups and
sex.
Age group (years) Male Female Subtotal % Age
0–9 7 4 11 3.8
10–19 21 62 83 28.3
20–29 40 54 94 32.1
30–39 34 27 61 20.8
40–49 19 12 31 10.6
50–59 7 6 13 4.4
Total 128 165 293 100of the cases. The least number of cases (13 patients) were seen
in the age group 50–59 years constituting 4.4%.
3.2. Clinical presentation
The most common form of presentation by our patients was
right iliac abdominal pain (95%) which later became general-
ised in 21.8% of cases. The other symptoms include fever
(81%), vomiting (56%), and loss of appetite (48%). The mean
duration of symptoms was 3.05 days.
Twelve patients had perforation at surgery and 2 out of
these presented primarily in shock.
3.3. Histological diagnosis
The distribution of histological diagnosis is as shown in
Table 2. Twelve cases (4.1%) were found to be normal.
Uncomplicated acute appendicitis was seen in 174 patients
constituting 59.4% and acute appendicitis with peritonitis con-
stitutes 21.8%. Submucosal ﬁbrosis, schistosomiasis, lymphoid
hyperplasia and subacute appendicitis constitute 5.1%, 2.4%,
3.4% and 1.7%, respectively. Others include eosinophilic
appendicitis (0.7%) and mucocoele was seen in one patient
(0.3%). The histology of acute appendicitis, acute appendicitis
with lymphoid hyperplasia and schistosomal appendicitis is
shown in Figs. 1–3. Table 3 shows the distribution of the his-
tological diagnosis according to age groups. Acute appendicitis
with peritonitis (Fig. 2) occurs more in males than females with
a ratio of approximately 2:1. The peak age of occurrence is 20–
29 years, constituting 31.3% and closely followed by age
groups 10–19 years and 30–39 years constituting 23.9% each.
The distribution of patients with histological diagnosis of acute
appendicitis and acute appendicitis with peritonitis is shown in
Tables 4 and 5, respectively. Acute appendicitis occurs more in
females (63.8%) than males (36.2%) while acute appendicitis
with peritonitis occurs more in males (65.7%) than females
(34.3%). The peak age of occurrence for both is the 3rd decade
of life.
4. Discussion
Acute appendicitis is a very common disease and appendix is a
common specimen received in the histopathology laboratory
worldwide. The incidence varies widely from region to
region with higher incidence among the whites than blacks.diagnosis.
Histological diagnosis No of cases % Age
Acute appendicitis 174 59.4
Lymphoid hyperplasia 10 3.4
Eosinophilic appendicitis 2 0.7
Subacute appendicitis 5 1.7
Normal 12 4.1
Mucocele 1 0.3
Appendicitis with peritonitis 67 22.8
Submucosal ﬁbrosis 15 5.1
Schistosomiasis 7 2.4
Total 293 100
Figure 1 This is a section of the appendix showing transmural
inﬁltration by acute inﬂammatory cells and dilated and congested
vessels (H&E ·200).
Figure 2 This is a section of the appendix showing lymphoid
nodules within the lamina propria that also extend into the
submucosa (H&E ·40).
Figure 3 Section of appendix showing schistosomal appendicitis
(H&E ·100).
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laboratory during the study period. This is exempliﬁed by the
fact that it constituted about 10% of the total histological spec-
imens received in our hospital during the 3 year period. Theannual incidence in our study is 8.4 per 100,000 which is about
twice that reported in suburban population of Sagamu, South-
west, Nigeria.13 The incidence of acute appendicitis is increasing
in our community probably due to urbanisation as Abuja is the
capital ofNigeriawhich is occupied by the afﬂuent in the society.
The diet is westernised and consists of low ﬁbre. It is believed
that high ﬁbre diet which increases the bowel motion reduces
the incidence of acute appendicitis. Therefore in regions (Africa,
Southeast Asia) where high ﬁbre diet is the staple food, the inci-
dence of acute appendicitis is less.14
The male to female ratio of 1:1.3 in this study compares
favourably with the studies by Ali et al.15 in Maiduguri and
Blair et al.16 in Canada where the male to female ratio was
1:1.2 but contrasts most reports within and outside the country
in which males predominate.7,8,13
The peak age of occurrence in our centre is the 3rd decade
of life. Most of the reports showed peak age of occurrence in
the 2nd and 3rd decades of life. Our ﬁnding compares with that
of Fashina et al.17 in Lagos, Alatise et al.18 in Ile-Ife while
Ohene-Yeboa et al.10 in Ghana and Ali et al.15 in Maiduguri,
Nigeria reported peak age in the 4th decade of life. Some stud-
ies especially in the developed world reported peak age in the
2nd decade of life.19,20 Humes and Simpson2 in a clinical
review of acute appendicitis in England reported peak age inci-
dence of occurrence as 10–20 years and male to female ratio of
1.4:1 although they acknowledged variations in incidence
across geographical zones as no age is exempt from acute
appendicitis. The frequency of occurrence of acute appendicitis
decreases with increasing age. This is similar to most studies
from within and outside our country.8–10,19
The diagnosis of acute appendicitis is mainly through his-
tory and physical examination. The ﬁndings in this study con-
cur well with what was obtained in other studies. The mean
duration of symptoms in our study was 3.05 days which com-
pares favourably with other reports locally and internation-
ally.9,10 Thirty-six patients (12.1%) had perforation at
surgery and 2 of these presented in shock. This is probably
due to late presentation at the emergency room. Fear of surgi-
cal operation and relatively high cost of treatment are the main
reasons for late presentation in our environment.13 The 2
patients who presented in shock were adequately resuscitated
and had appendectomy. The average hospital stay post opera-
tion was 6.5 days with a range of 5–14 days. This is compara-
ble with other studies.9,10 No mortality was recorded in the
patients studied.
This study showed a wide range of histological diagnosis.
The negative appendicectomy rate of 4.1% is low compared
with most studies reviewed which reported a range of 8.6–
35.8%.8,9,17,21–23 This low rate may not be unconnected with
the growing clinical acumen of our surgeons coupled with
radiological investigations. The abdominal pains in these
patients were mainly due to pelvic inﬂammatory diseases and
urinary tract infection.
Acute appendicitis constituted 82.3% in this study which is
comparable with the study of Abudu et al.13 in Sagamu, Nige-
ria. Ojo et al.8 and Abdulkareem et al.9 reported slightly lower
rates of 69.9% and 70.3%, respectively. Most studies from
outside Nigeria reported a range of 45.7–82.5% which com-
pared favourably with this study.10,20
Lymphoid hyperplasia constituted 3.4% which compares
with the study conducted in the UK by Singhal and Jadhav,
2007 and contrasts that of Abdulkareem (Lagos, Nigeria)
Table 3 Distribution of the histological diagnosis according to age.
Histological diagnosis 0–9 10–19 20–29 30–39 40–49 50–59 Total
Normal – 3 6 2 1 – 12
Acute appendicitis 7 51 56 38 14 8 174
Acute app. + peritonitis 3 16 21 16 9 2 67
Lymphoid hyperplasia – 3 4 2 1 – 10
Submucosal ﬁbrosis – 6 2 3 2 2 15
Eosinophilic appendicitis – – 1 – 1 – 2
Subacute appendicitis 1 1 2 – – 1 5
Schistosomiasis – 3 2 – 2 – 7
Mucocoele – – – – 1 – 1
Total 11 83 94 61 31 13 293
Table 4 Age and sex distribution of patients with histological
diagnosis of acute appendicitis.
Age groups (years) Male Female Subtotal Percentage
0–9 5 2 7 4.0
10–19 10 41 51 29.3
20–29 16 40 56 32.2
30–39 20 18 38 21.8
40–49 7 7 14 8.1
50–59 5 3 8 4.6
Total 63 111 174 100.0
Table 5 Age and sex distribution of patients with histological
diagnosis of acute appendicitis with peritonitis.
Age groups (years) Male Female Subtotal Percentage
0–9 2 1 3 4.5
10–19 10 6 16 23.9
20–29 15 6 21 31.3
30–39 9 7 16 23.9
40–49 7 2 9 13.4
50–59 1 1 2 3.0
Total 44 23 67 100.0
210 B.M. Duduyemiand Al-Fujairah (United Arab Emirates) which reported
higher frequency of 19% and 25%, respectively. About 70%
of these patients are in the 2nd and 3rd decades of life which
compares with most studies. The presence of reactive lymphoid
hyperplasia in appendix in varying degrees lends credence to
the theory that obstruction of the lumen by lymphoid tissue
aggregation is important in the pathogenesis of acute appendi-
citis especially in the 2nd and 3rd decades of life.
Submucosal ﬁbrosis was seen in 5.1% of the cases with
peak age in the 2nd decade of life. This compares with the ﬁnd-
ing of Andreou et al.24 that ﬁbrosis and faecoliths were more
common in the older individuals at autopsy than in the youn-
ger surgically resected group. Submucosal ﬁbrosis is character-
ised by deposition of ﬁbrous tissue in the submucosa due to
repeated acute or chronic inﬂammation which does not resolve
completely in most cases. This ﬁbrous tissue deposition causes
narrowing and obstruction of the lumen and sometimes super-
imposed infection with resultant acute appendicitis. Submuco-
sal ﬁbrosis could also be seen in conjunction with an infective
aetiology or following interval appendicectomy.8,25–27Schistosomal appendicitis constituted 2.4% of the total
patients studied. All these cases were associated with varying
degrees of ﬁbrosis in the submucosa. This lends credence to
the fact that schistosomal appendicitis is associated with
inﬂammation, repair, deposition of ﬁbro-connective tissue
and subsequent obliteration of the appendiceal lumen which
will result in the typical presentation of acute abdomen.16,27
The cases of subacute appendicitis seen in this study were
from patients who had interval appendicectomy. These
patients also had varying degrees of submucosal ﬁbrosis.27
5. Conclusion
The ﬁnding in our study compared favourably with those of
our environment and in the developed world although we
found a slight female preponderance. The incidence in our
environment is increasing especially in a very urban area like
our study has shown. Acute appendicitis is one of the most
common surgical emergencies in our environment therefore
prompt and adequate intervention will go a long way in reduc-
ing its morbidity and mortality.
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